The basic problem lies in obtaining accurate measurements of the number and lipid content of adipose cells. The latter has been estimated from the diameter on the assumption that the adipocyte is a sphere whose over-all volume is solely determined by the size of the lipid droplet. Thick histological sections (7) or teased-out preparations of fresh tissue (I 5) (2) . This approach can be meaningful only when cellular fat is measured precisely and the depot fat content remains a fixed percent of the depot mass. The latter situation has been reported in migratory birds (I I), but does not hold true in the more commonly utilized experimental animals such as the rat (I 2) and guinea pig (I 3), nor does it occur in man (I). Adipocyte number has also been calculated from the total depot DNA content (I 2, I g) on the premise that fat cells are the most abundant constituents of this tissue. More recent evidence indicates that connective tissue cells are the major source of the total extractable nuclear material (I 7). Hence it it doubtful whether DNA analyses on the whole adipose tissue provide meaningful measures of adipocyte number. These technical difficulties prompted the present investigation which was aimed at developing a rapid and accurate method for measuring adipose cell diameter and evaluating the importance of cellular fat storage in determining the lipid content of the rat epididymal adipose depot. Attention was also directed toward possible changes in the cytoplasmic mass of the adipocyte during fat deposition, in so far as changes in this compartment could detract from the value of volume measurements as indices of cellular lipid.
METHODS

Exferimental Procedures
Mor@ological studies on adipose tissue. One hundred and sixty male Sprague-Dawley rats weighing between 48 and 64 g were used. They were selected at random for sacrifice at the times indicated in Table 2 . Water plus a pellet diet (Purina laboratory chow, Ralston Purina Co., St. Louis, MO.) were given ad lib. throughout, with the exception of 60 animals which were deprived of food from the 56th until the 64th day after weaning. of the sections. These membranes were clearly defined, whereas polyhedral cells in the deeper layers were usually outside the plane of focus. A membrane in clear definition was taken to indicate that the plane of focus coincided with the maximal cell diameter (3), and only those cells exhibiting this characteristic were evaluated. In order to avoid bias in sampling, the examination was begun in the center of the negative and continued outward in a spiral until a maximum of 70 cells was measured. Between 2,000 and 2, I oo cells were evaluated in each depot, the actual examination taking approximately I hr. The frequency distribution curves of the pooled photomicrographs from each fat depot were symmetrical. Replicate series of photomicrographs were analyzed with an error of 0.65 %. However, as different observers obtained average values for diameter from replicate series of negatives which varied by as much as 4.7 %, all examinations were performed bv one individual. Adipose cell volume was calculated on the assurnp tion that the cells were spherical from the mean diameter (i) and the variance of the diameter (c?) using the formula (r/6) (3~~ + 2") L3 The latter provided a better estimate of the cube of this normally distributed variable than the cube of the mean.
3 The diameter (D) is a normally distributed variable, but its cube is skewed.
Hence, the arithmetic mean of (Ds) cannot be used in the calculation of cell volume.
and where x is the normally distributed variable and Z, c, and a2 are, respectively, the mean, standard deviation, and variance.
This resolves to E(D)3 = (3a2 -j-z~)x. Thus, E (cell volume)
= (x/6) (3a2 + z2)z. the termination of the study both groups of rats had essentially the same body weights. Over-all changes in the weight and total lipid content of the epididymal fat depots roughly paralleled the growth curves, although minor differences were noted. Thus, enlargement of the depots lagged behind body weight in group A in the early phase of the study, and maximal enlargement occurred when the growth rates of the animals were slowing down. Moreover, expansion and contraction of the epididymal depots were proportionally greater than the changes in body weight In grou;h A, body weight rose from weaning to the termination of the study by a factor of 6.7, whereas the weight and total lipid content of the depots rose by factors of 20 to the extent that values recorded on the 8th day were much less than those observed in weanling rats. Refeeding was associated with an equally marked adipocyte expansion, and by the termination of the study the cell diameters were similar to those obtained in group
A.
Relationships between cell volume and the total lipid content of the epididymal depot were computed separately for each group of animals and are illustrated in Fig.  I . In group A, analysis of variance indicated a significant relationship between these two variables (P < O.OOI), and the curvilinear regression fitted to the grouped data (Fig. I legend) predicted the total lipid content from observed values of cell volume better than a linear one (P < 0.001).
On the other hand, the relationship in group B was adequately described by a linear regression, the coefficient of correlation being + 0.956 (P <o.oor ). The regression lines in both groups were linear over the volume range 0.5 X ro5-4 X I 0"~". Beyond this there were very few data in group B, but in group A a sizeable body of data was accumulated in volume ranges exceeding 4 X ro5p3. This may well explain the different regressions observed in the two groups. Since it could be argued that the adipocyte in vivo is not spherical, but polyhedral or even cubic, the regressions were recomputed on the assumption that the basic data represented the sides of cubes or regular polygons. However, no change in shape of the regressions was effected. This is in agreement with Reh's (I 5) comparative planimetric measurements which showed that the error involved in Table 3 , together with other relevant data. Average values for total body weight a.nd gross weight of the epididymal fat depots differed between each group, rising progressively from grouj) I to group 4. Ratios of DNA-to-tripalmitin fell progressively from group I to 4 indicating that cellular fat storage increased in parallel with depot mass. There was also< a progressive fall in the protein-to-tripalmitin ratios in these groups. Assuming that cellular protein is a valid index of cytoplasmic mass, then the data confirm the generally accepted view that the cytoplasmic compartment becomes progressively overshadowed by the lipid droplet as cellular enlargement occurs. Indeed, the calculated absolute amounts of glyceride per cell increased from group r to group 4 by a factor of 40, whereas the ainounts of protein per cell rose by a factor of 4. It is significant, however, that the cellular protein content did increase, which suggests that the cytoplasmic compartment is not a fixed entitv over this range of depot weights.
If the protein concentration in the cytoplasm of the adipose cell is similar to that of a cellular organ such as liver, namely 20 76 (5), then it can be calculated that the cytoplasm accounted for approximately 8 7'0 of the cell volume in group r and 0.8 7'0 in group 4. These calculations, and the basic data presented here for fat and protein per cell must be regarded as approximations. 
